This study explores the influence of virtual brand community participation on consumers' attitude towards competitive brands. This study took mobile phone industry community (huawei, xiaomi, apple) as the research object. The analysis results show that the participation of virtual brand community makes members perceive benefits. In addition, hedonic, social and learning benefits are the main factors forming community commitment, especially hedonic benefits. When members have community commitments,they increase negative perceptions of other competing brands.In addition, UGC level negatively moderates the relationship between community participation and perceived benefits of virtual brands. Finally, this study provides some effective Suggestions for enterprises to improve the community experience.
content. In the virtual brand community, Numerous studies have shown that UGC has an impact on user behavior. Our third research question is the moderating effect of UGC level on the relationship between community participation and perceived benefits.
In this paper, the rest is this arrangement, the second part mainly introduces the theoretical background, the third part is the research models and assumptions, the fourth part is introduced the research methods, the fifth part is the data collection and analysis, finally, we discussed the results, and sums up the theoretical and practical implications, and the limitations and future research. In this study, we apply social exchange theory [8] .Based on the existing relationship marketing knowledge, this paper investigates the influence process of virtual brand community participation on the loyalty of opposing brands.
The research mainly refers to Ying-Feng Kuo and Lien-Hui Fen's work.Ying-Feng Kuo and Lien-Hui Fen developed and empirically validated a model to examine the mechanisms by which community participation affects consumer store loyalty [2] . According to their model, community engagement affects community commitment and online brand community loyalty through perceived consumer benefits. Consumers' perceived interests consist of learning benefits(Referred to as"LB"), social benefits(Referred to as "SB"), self-esteem benefits(Referred to as"SEB")and hedonic benefits(Referred to as "HB" ). Providing the benefits that members need is key to building a successful brand community, and these benefits are an important driver of member participation (Nambisan & Baron, 2009 )LB reflects consumers' perceptions of cognitive or in the community participation learning benefits,SB reflect consumer perception of social comprehensive benefits (i.e., member of the relationship between each other more closely), SEB reflects the consumer perception of personal comprehensive (that is, the members can improve their status in the community), HB reflects the members in the community feel comfortable and enjoyable. These four dimensions also fit with the use and satisfaction framework [9] Ying-Feng Kuo et al.'s framework，That is, perceived benefits play an intermediary role in the influence of community participation on community commitment(Referred to as"CC") and consumer loyalty, which forms the basic framework of this study.
Virtual brand community participation
Ridings et al. emphasized that users' participation in virtual brand community is to gain relevant information [10] . Another motivation is to establish and strengthen social connections,and to obtain information related to product purchase.That is to say, there are two main types:information exchange and social interaction [9.11.12 ]. Burnett thought information communication is the main activity,(1)Non-interactive behaviours, Limited participation in community activities and passive state, such as browsing community posts;(2) Collaborative and positive interactive behaviours refer to users seeking information in the community or sharing information with other users, taking the initiative to share product use experience with other members, helping other consumers solve confusion [13] . Social communication behaviors mainly refers to communicating with other community members, obtaining friendship, emotional and social support, gaining respect or care from members, and strengthening the relationship between members [11.14.15.16 ]. In the virtual brand community, information exchange and social interaction are the main behavioral activities [10.11.16] . Therefore, our research focuses on the two major behavioral activities. The definitions of the main concepts and structures of this study are shown in table 1. 
UGC level
The degree to which consumers contribute content or co-create value that they and other users can derive from the community. 
Virtual brand community user participation and perceived benefits
Non-interactive behaviours refer to the members to join the virtual brand community, just for information search and browse and get the information you need, do not recommend, comment on the content of the reading, not actively participate in the interaction between community members, active reply to posts, sharing the will of the product and brand information and less two-way interaction [17] . Therefore,community members can search and browse information and obtain the information they need, so as to obtain relevant information about products and brands and gain learning benefits. In addition, and they can still enjoy the social interaction of other community members online (sharing interesting stories, funny gifs, etc.). Therefore,members of non-interactive behaviors will also experience pleasure and enjoyment. Therefore, we assume that H1a：Non-interactive behaviors positively affect learning benefits. H1b：Non-interactive behaviors positively affect hedonic benefits.
In the virtual brand community, members actively share product information, exchange attitude,and in the process of information interaction, they can getinformation they need, and the sense of belonging and respect, so as to promote the establishment of close relationship between customers [18.19] . they can enhance their status and reputation,gain social benefits [9.20.21 ] . In addition,members benefit from participating in activities and talking to each other [2] .
H2a: Collaborative and positive interactive behaviours positively affect learning benefits. H2b: Collaborative and positive interactive behaviours positively affect Social benefits. H2c: Collaborative and positive interactive behaviours positively affect Self-esteem benefits. H2d: Collaborative and positive interactive behaviours positively affect Hedonic benefits.
In online communities that promote social interaction among members, it is easier for members to get to know each other and make friends [5] . As a result, members can benefit socially from closer relationships. Moreover, the positive interaction among community members can make them feel goodwill, trust and respect [22] . members can share interesting experiences with other members and give them a sense of happiness. The feeling of joy spreads throughout the community [9] . Therefore, we assume that H3a: Social communication behaviors positively affects Social benefits. H3b: Social communication behaviors positively affects self-esteem benefits. H3c: Social communication behaviors positively affects hedonic benefits.
Perceived benefit and community commitment
Brand community commitment refers to the degree of psychological attachment between consumers and brand community and consumers' evaluation of the value of participating community [23] . positively perceived benefit-commitment relationships are supported in different contexts. Jin et al. found that perceived functional benefits (i.e. learning benefits) and social benefits lead to community commitment [24] . Gupta and Kim pointed out that functional benefits (i.e., learning benefits) and pleasure (i.e., hedonic benefits) positively affect community commitment [25] .In the online brand community, when the consumers' learning benefits, social benefits and hedonic benefits are satisfied, the community commitment will increase accordingly [2] . they will feel that the community is more reliable to maintain the long-term relationship [23.26] . Therefore, we assume that H4: perceived learning benefits positively affect the community commitment. H5: perceived social benefits positively affect community commitment. H6: Perceived self-esteem benefits positively affect community commitment. H7: Perceived hedonic benefits positively affect community commitment.
Community commitment and competitive brand attitude
Thompson and Sinha found that members with higher community participation had higher brand loyalty [6] .Even if rival brands have new products that dominate the market [2] . Therefore, in the virtual brand community, competitive brand attitude will increase members' loyalty to the brand, and promote negative evaluation and opposition or resistance to the competitive brand, which is easy to weaken the competition of other brands. Therefore, competitive brand attitude can bring huge competitive advantages to enterprises. Therefore, we assume that: H8: Community commitment positively affects competitive brand attitudes.
The moderating effect of UGC level
At present, some virtual communities have a lot of user-generated content, but community participation and retention rate have declined to some extent. Moreover, some scholars have also found that more user-generated content in virtual communities will not directly lead to user participation and interaction. First, UGC quality is uneven. Jin et al. [27] believes that UGC quality problems mainly exist in three aspects: content error, junk content and low content value density. According to prospect theory, individuals are more sensitive to loss than gain, and the impact of loss is greater than that of gain. Second, cognitive load theory says that consumers have only limited working memory to process information. Therefore, UGC level will negatively regulate the relationship between community participation and perceived benefits. Therefore, we assume that: H9a：When customers perceive a high level of UGC, the positive impact of non-interactive behaviors on learning benefits and Hedonic benefits will be weakened.
H9b：When customers perceive a high level of UGC, the positive effects of Collaborative and positive interactive behaviours on learning interests, social interests, self-esteem interests and hedonic interests will be weakened.
H9c ： When customers perceive a high level of UGC, the positive impact of Social communication behaviors on social interests, self-esteem interests and hedonic interests will be weakened.
Control variables
We have added a set of control variables that affect community participation and consumers' perceived interests to our research model Previous studies have consistently shown that web design affects consumers' perceived benefits [28.29.30.31] . Therefore, we take consumers' subjective evaluation of website design and customer service as a control variable to control its impact on consumers.
Research methodology

Survey instrument
The items used to measure constructs were adapted from existing literature to fit the context of this study. Appendix A lists all measurement items and sources. All items were measured on a likert scale of 5, ranging from 1(strongly disagree) to 5(strongly agree).We asked the researchers to review our questionnaire and, based on their feedback, made minor modifications to the measurement items to improve the effectiveness of the measurement items.
Data collection
We conducted a cross-community data collection study. We selected huawei community, xiaomi community and apple community as our research objects, which are currently popular virtual brand communities. The data were collected through online surveys. There is a survey hyperlink on the community where each participant's ID is recorded to ensure that each respondent submits only one questionnaire. The survey was conducted over three weeks in the summer of 2019 and 213 questionnaires were received. We deleted some invalid questionnaires.Finally, 181 valid questionnaires were used for follow-up analysis. 
Data analysis and results
5.1Reliability and validity
Principal component factor analysis and confirmatory factor analysis (CFA) were performed simultaneously to assess the reliability and validity of the scale.Kaiser Meyer Olkin (KMO) statistic is.957, indicating that this data is applicable for factor analysis [32] . As shown in appendix B, all indicators were loaded as expected.Factor loading was greater than 0.6 and cross loading was less than 0.4, which had good convergence and discriminant validity [33] .
CFA was used to further test the reliability and validity of constructs.As shown in table 3, klenbach alpha and combined reliability (CR) values between 0.891 and 0.960 per build, that is, higher than the recommended 0.7 [34] , thus demonstrating satisfactory reliability.The convergence validity and discriminant validity of construct validity are tested.Mean variance extraction (AVE) and index load are tested to verify the validity of convergence.As shown in table 3, all AVE values are higher than the 0.5 recommended value [35] .The standard load of all projects was higher than the expected threshold of 0.7, with a significance of 0.001. This shows good convergence effectiveness [36] . Note.
1.The bold diagonal is the square root of AVE, and the lower triangle is the Pearson correlation of dimensions 2.All standard loadings were significant at p < 0.001.
From the table of discriminant validity analysis, it can be seen that only the interests of self-esteem and society are slightly different, but still within the acceptable range, and the AVE Advances in Social Science, Education and Humanities Research, volume 369 square root value of every other dimension is greater than its correlation with other dimensions. Therefore, the dimensions representing us have discriminant validity.
Hypothesis testing
The proposed hypothesis is tested by using structural equation modeling (SEM) based on covariance.This is because complex relationships are involved in the model.
As shown in table 2, we find that non-interactive behaviors have a significant positive impact on the benefits of learning and enjoyment, supporting H1a and H1b.Cooperative and positive interactive behaviors have significant positive effects on learning benefits, self-esteem benefits and hedonic benefits, as well as on social benefits. H2a, H2b, H2c and H2d are supported.Social interaction has a significant positive impact on social interests, self-esteem interests and hedonic interests, which supports H3a, H3b and H3c.Learning benefit, social benefit and hedonic benefit have significant positive effects on community commitment, supporting H4, H5 and H7. However, self-esteem benefit has no effect on community commitment, and does not support H6.Community commitment has a significant positive impact on competitive brand attitudes, supporting H8. 
The test of mediating effect
Mediating effect test of learning benefit and hedonic benefit in non-interactive behavior and
Advances in Social Science, Education and Humanities Research, volume 369 community commitment The mediating effect of learning benefit and hedonic benefit is significantly different. The hedonic benefit (Point estimate= 0.715) is more significant than the learning benefit (Point estimate=0.285).DE=0.851, that is, the direct effect of non-interactive behaviors on community commitment is not significant. The benefits of learning and enjoyment have a complete mediating effect (Pc '=0.851). 
5.4.2
The mediating effect test of learning benefit, social benefit, self-esteem benefit and hedonic benefit in positive interactive behavior and community commitment The mediating effect of learning benefit and social benefit is significantly different from hedonic benefit. The mediating effect of hedonic benefit (Point estimate= 0.745) is more significant than that of learning benefit (Point estimate=0.205) and social benefit (Point estimate=0.173).Selfesteem benefits have no mediating effect.DE=0.127, that is, the direct effect of active and cooperative interactive behaviors on community commitment is not significant, so social interests and hedonistic interests play a fully mediating role (Pc '=0.127).
The mediating effect test of social interest, self-esteem interest and hedonic interest in social communication and community commitment
The mediating effect of social benefit and hedonic benefit is significantly different. The mediating effect of hedonic benefit (Point estimate= 0.944) is more significant than that of social benefit (Point estimate=0.266).Self -esteem benefits have no mediating effect.DE=0.175, that is, the direct effect of social interaction on community commitment is not significant, so social interests and hedonic interests play a full intermediary role (Pc '=0.175). Table 8 . The Product-Term is significant, so UGC level has a significant regulating effect on non-interactive behaviors, learning benefits and hedonic benefits. The Product-Term is significant, so UGC level has a significant moderating effect on positive collaborative interactive behaviors, learning benefits and hedonic benefits, but no moderating effect on social benefits and self-esteem benefits. The Product-Term is significant, so UGC level has a significant moderating effect on social interaction and hedonic benefits, but no moderating effect on social benefits and self-esteem benefits.
Model 2
Model 3
To further test the intensity of the moderating effect, a subgroup analysis was performed. We divided the samples into two groups according to the average score (group with high UGC level above the average score and group with low UGC level below the average score) to determine the subgroups reflecting high UGC level and low UGC level. This also ensured inter-group and intra-group heterogeneity. Then we carried out a structural analysis and described in figure 3 the effects of non-interactive behaviors, cooperative and positive interactive behaviors and social interaction on learning benefits, social benefits, self-esteem benefits and hedonic benefits. The results are shown in figure 3 and figure 4 . 6．Discussion and implications
Discussion of findings
This paper finds some interesting research. First, NIB are positively correlated with LB and HB, CPIB are positively correlated with LB and SB, SEB and HB, and SCB is positively correlated with SB, SEB and HB. The effect of SEB on CC was not significant. Secondly ,LB,SB and HB are positively correlated with CC.CC is positively correlated with CBA. Secondly, the mediating effect of HB in community participation and CC is more significant, and finally, the moderating effect is partly significant. Moreover, customer service in the control variable has a significant impact on the SEB, but not on the LB and HB, and website design has no significant impact on the LB and HB.
6.2Theoretical implications
This study has some theoretical contributions. Our research focuses on the social interaction behaviors of users from the virtual brand community and non-interactive behaviors and interactive behaviors based on information exchange, and illustrates their compound effects on consumers' perceived interests and overall level results, i.e. competitive brand attitudes. This is in response to researchers' call for systematic studies of community participation rather than isolated studies.
Secondly, our study determines the types of engagement behaviors of virtual brand communities from a comprehensive perspective and verifies their important role in influencing consumers' perceived interests, community commitment and competitive brand attitudes. Our results contribute to our understanding of community participation.
Thirdly, Previous studies mainly relied on qualitative methods or investigating the problem in a single community. This study makes up for this by conducting an empirical study of competitive brand attitudes across multiple communities.
Finally, this study further understood the influence of UGC level on community participation behavior and customer perceived interest relationship in the context of virtual brand community. However, few studies have focused on the potential negative effects of UGC. Our study is the first to address this gap by focusing on consumer perceptions of UGC.
6.3Practical implications
First, there are big implications for managers. Community participation can improve the community commitment of consumers by improving their perceived interests, and help to increase the long-term friendly relationship between consumers and the community. The self-generated competitive brand attitude of network community members can not only enhance consumers' preference for brands, but also weaken competitors' brands. Secondly, This study found that consumers pay special attention to hedonic benefits. As shown in table 6, table 7 and table 8 , the EB/TIE Point estimate value of hedonic benefits is the largest. merchants can add some entertainment elements or interactive elements in the community, so that consumers can get the perceived benefits. Then, in community management, merchants need to strictly control the quality and quantity of content, filter out false information and other information of poor quality, and appropriately delete similar and repeated information to control the quantity. Merchants can adjust UGC level appropriately according to specific situation and consumer demand.
6.4Limitations and future research
First, our study measured our community engagement behavior only in terms of social interaction and non-interactive and interactive behaviors based on product information exchange. The three factors identified in this study may not be exhaustive. Secondly, our sample adopts the cross-sectional survey method, which may be difficult to capture the long-term behavior of all users in the community.Finally, although we conducted an empirical study across multiple communities, this study only studied one type of community and was not extended to other virtual brand communities in different cultures. Future studies may test our research model in the context of different virtual brand communities.
